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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a laser 
micro-slitting device using the features of 
hard, fragile material which is weak to tensile 
stress caused by thermal strain and in which the 
progress of a crack is induced by the tensile 
stress. 

SOLUTION: The device is composed of laser beams 
1, a light converging means 5 which converges 
the laser beams and casts them to a specimen, a 
scanning means for scanning the laser beams, and 
a stage 6 for mounting the specimen. 
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[What is claimed] 
[Claim 1] 

A laser micro cutting apparatus comprising * 
a laser beam; 

a condensing means of condensing the laser beam, and 
irradiating the laser beam on a specimen; 

a scanning means of scanning the laser beam; and 

a stage for loading the specimen. 
[Claim 2] 

The laser micro apparatus set forth in claim 1, wherein the 
laser beam is a YAG laser. 
[Claim 3] 

The laser micro apparatus set forth in claim 1 or 2, wherein 
the scanning means is a Galvano mirror. 
[Claim 4] 

The laser micro apparatus set forth in any one of claim I 
through claim 3, wherein the stage is movable at least in any 
one of X, Y, and z directions. 
[Claim 5] 

The laser micro cutting apparatus set forth in any one of 
claim 1 through claim 4, wherein the condensing means is an 
objective lens. 
[Claim 6 J 

The laser micro cutting apparatus set forth in any one of 
claim 1 through claim 5 , wherein the condensing means is an optical 
microscope. 
[Claim 7] 

The laser micro cutting apparatus set forth in any one of 
claim 1 through claim 6 , wherein an illumination light is disposed 
coaxially with the laser beam , and a focus section can be observed . 
[Claim 8] 

A laser micro cutting means comprising: 

a step of condensing a laser beam oscillated from a laser 
beam oscillating source by an objective lens or an optical 
microscope, and irradiating the laser beam on a specimen; and 

a step of laser micro-cutting the specimen. 
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[Claim 9} 

A laser micro cutting means comprising: 

a step of condensing a laser beam oscillated from a laser 
beam oscillating source on a specimen by an objective lens or 
an optical microscope; and 

a step of laser micro-cutting the specimen while scanning 
the laser beam on the specimen, 
[Claim 10] 

The laser micro cutting means set forth in claim 9 further 
comprising s 

a stepof moving a stage for loading the specimen while scanning 
the laser beam on the specimen; and 

a step of laser micro-cutting the specimen. 
[0009] 

In Fig. 1, reference numeral 1 is a laser oscillating source 
( YAG laser) , 2 the scanning means (for example r Galvano mirror ) , 
3 a computer for controlling the Galvano mirror, 4 a dichroic 
mirror, 5 the condensing means for condensing the laser beam 
(for example, the objective lens), and 6 the specimen stage, 
and the laser micro cutting apparatus includes these components - 
Also, in the apparatus, there is disposed CCD camera 7 coaxially 
with the laser beam as needed, and there is further disposed 
monitor 8 for the CCD camera . Reference numeral 9 is the specimen 
made of a hard and brittle material loaded on the stage. 
[0010] 

When the laser micro cutting is performed in the apparatus, 
the laser beam oscillated from laser oscillating source 1 is 
condensed by objective lens 5, and is irradiated in the vicinity 
of an edge plane of specimen 9. At this moment, the laser beam 
is irradiated perpendicular to a surface of the specimen on stage 
6 . Also, the laser beam can be scanned arbitrarily on X-Y plane 
surface of specimen 9 using Galvano mirror 2 as the scanning 
means. As a result, a crack occurs in the vicinity of a spot 
heating of the hard and brittle material, and when the laser 
beam is directed onto a crack tip occurred in such the way, and 
further X-Y stage 6 is moved, the crack is propagated, thereby 
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enabling the hard and brittle material to be laser micro-cut . 
Furthermore, with the multi-spot heating by scanning the laser 
beam by Galvano mirror 2, the propagation of the crack is 
controlled, thereby enabling the laser micro cutting to be more 
fine and free-shape cutting. Moreover, the cutting can be 
observed any time by CCD camera 7. 
[0011] 

In effect, as the laser oscillating source, in addition to 
the YAG laser, a YLF and C0 2 lasers can be used- Moreover, the 
optical microscope can be used instead of the objective lens 
condensing the laser beam. 
[0012] 

Hereafter, a test apparatus and test result will be described - 
The test apparatus and the test method of the laser micro 
cutting of the hard and. brittle material . 
The test apparatus 

A CWNd: YAG( A = 1.06 jUm) laser is used. The laser beam is 
condensed by the objective lens, and is irradiated perpendicular 
to the surface of the specimen on the stage. Furthermore, the 
scanning can be arbitrarily performed on X-Y plane surface using 
the Galvano mirror . The specimen of the blue tint glass is used . 
The state of the cutting can be observed any time by the CCD.. 
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